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© Substituted sulfonamides and related compounds In the treatment of asthma, arthritis, and related 
diseases. 



© Compounds of the formula 




and pharmaceutical compositions comprising them, wherein R\ R 2 , R 3 , W, X and 2 are as defined below. 
The compounds are inhibitors of 5-lipoxygenase enzyme and antagonists of leukotriene B4, leukotriene C4, 
leukotriene D4 and leukotriene E4. 
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SUBSTITUTED SULFONAMIDES AND RELATED [COMKMJNM IN THE TREATMENT OF ASTHMA, ARTHRI- 



via Afcm * — . . ~ . — 
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deoilLdTJL! h k I! ' S t! Cted t0 , substituted sulfonamides and related compounds of the formula I. 
deputed below. which by inhibiting 5-l.poxygenase enzyme and/or blocking leukotriene receptors, are 

ri' n H , P r n "° n Z tr6atment ° f aS,hma - afthri,iSl PSOriasis " ulcers - '"yocardia. infarction, stroke 
-mtable bowel d,sease and related disease states in mammals. The present invention is also directed to 
pharmaceutical compositions of said compounds of formula (I). 

It is known that leukotrienes are compounds produced in mammals by the metabolism of arachidonic 
acidL Arachidonic acid is metabolized in mammals by means of two distinct pathways, one leading to 
prostaglandins and thromboxanes, and the other to several oxidative products known as leukotrienes which 
are designated by letter-number combinations such as leukotriene B4 (LTB4). leukotriene C4 (LTC4) and 
leukotnene D4 (LTD4). The first step in this oxidative pathway is the oxidation of arachidonic acid under the 
influence of 5-l.poxygenase enzyme, an enzyme which is generally inhibited by the compounds of the 
present mvention. thus blocking the synthesis of all leukotrienes. That in itself provides the mechanism 
sufficient for the utility of these compounds in the treatment or prevention of asthma (where LTC4 and LTD4 
are understood to be mediators), arthritis (where LTB4 is understood to be a mediator), psoriasis (where 
's understood to be a mediator), ulcers (where LTC4 and LTD4 are understood to be mediators) 
myocard.al infarction (where LTB4 is understood to be a mediator), stroke (where LTD4 is understood to be 
a mediator) and irritable bowel disease (where LTB4 is understood to be a mediator). Supplementing this 
enzyme inh«bitory activity is the general ability of the present compounds to antagonize (i.e to block 
receptors of) LTB4 LTC4. LTD4 and LTE4. For a. review concerning leukotrienes. see Bailey e al. Ann 
Reports Med. Chem. 17, pp. 203-217 (1982). — - 

Eggler et al.. in PCT Patent Application PCT/US87/02745. describe racemic or optically active substi- 
tuted tetralms. chromans and related compounds that inhibit 5-lipoxygenase enzyme and antagonize LTB4 
and LTD4. and are therefore useful in the prevention and treatment of asthma, arthritis, psoriasis, ulcers 
and myocardial infarction. 

Kreft et al.. in U.S. Patent 4.661.596. describe disubstituted naphthalenes, dihydronaphthalenes and 
tetralms that .nhibit lipoxygenase enzyme and antagonize LTD4. and are therefore useful in the prevention 
and treatment of asthma. 

The present invention relates to compounds of the formula 



30 



35 



40 




45 



SO 



wherein 

R' is quinolyl. substituted quinolyl. benzothiazolyl. substituted benzothiazolyl. benzopyrimidinyl. or substi- 
tuted benzopyrimidinyl. wherein said substituted quinolyl. substituted benzothiazolyl. and substituted ben- 
zopyrimidinyl are substituted with one or more substituents that are independently selected from the group 
consisting of fluoro. bromo. chloro. phenyl, hydroxy, trifluoromethyl and (Ci-Ci) alkyl • 
R 2 and R 3 are each H or OH; 
Y is CH 2 0, C 2 H« or CjHj; 
X is CH 2 . 0. S. NH or NR 7 ; 
R 7 is (Ci-C t ) alkyl; 
n is an integer from 0-3; 
Z is CONHW or C0N(Me) 2 ; 
,W is S0 2 Q, COQ. CSQ or Q; and 
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Q is hydrogen, phenyl, substituted phenyl, (Ci-C 8 ) alkyl, cycloaikyl, tetrazolyl, pyridyl, 4-methoxyben- 
zothiazolyl or thiazolyl. wherein the foregoing substituted phenyl groups are substituted with one or more 
substituents independently selected from the group consisting of chloro, fluoro and (Ci-C*) alkoxy; 
and the pharmaceutical^ acceptable acid addition and cationic salts thereof. 

Preferred compounds of the invention are compounds of the formula I wherein R 1 Is 5-fluoro-2- 
benzothiazolyl, X is 0, R 2 is hydrogen, n =* 1 , R 3 is hydroxy, and Z is independently selected from the group 
consisting of carboxamide, N-methanesulfonyl carboxamide, N-acetyl carboxamide, and N-tetrazoyl cabox- 
amide. 

A more preferred compound of the invention is the compound having formula I wherein R 1 , R 2 , R 3 , X 
and n are as defined in the preceding paragraph, and Z is N-phenylsulfonyl carboxamide. 

Specific compounds of the invention are cis-3-[7-[(5-fluoro-2-benzothiazolyl)methoxy]-5-hydroxy-2,3,4,5- 
tetrahydro-1-benzoxepin-4-ylmethyl]-N-(phenylsulfonyl)benzamide, 
d£-3-[6-[2^uinolyl)methoxy]-4-hy 
£is-3-[6-[(6-fluoro-2-qulnolyl)meth^ 
cis-3-[6-[(6-fluoro-2<juinolyl)me^ 
£is-3-[7-[(5-fluoro-2-benzothiazoly0 
(methanesulfonyl)benzamide, 
£i£-3-[7-[(5-fluoro-2-behzomiazolyl)mett 
(methanesulfonyl)benzamide, 
cis-3-[7-[(2-quinolyl)methoxy]-1-hydroxy 
benzamide, 

cis-3-[6-[(2-quinolyl)methoxy]-4-hydroxychroman-3-ylmethyl]benzamlde ( 

cis-3-[6-[(5-fluoro-2-benzothiazoW 

cis-3-[7-[(2<iuinolyl)methoxyh5-hydroxy^^ 

benzamide, 

cis-3-[6-[(2^uinolyl)methoxy]^hydro^ 
and 

cis-3-[6-[(6-fluoro-2^uinolyl^ 

The preferred stereochemical configurations for the compounds of this invention in which R 2 is 
hydrogen and R 3 is hydroxy are those in which the hydroxy group is cis to the substituted benzyl side 
chain on the adjacent carbon, i.e. the hydroxy group and the substituted benzyl side chain are either both 
above or both below the plane of the heterocyclic ring to which they are attached. 

The compounds of formula I have optical centers and therefore occur in different stereoisomer^ 
configurations. The invention includes ail stereoisomers of such compounds of formula I, including racemic 
mixtures thereof. 

The invention also relates to pharmaceutical compositions for administration to a mammal which 
comprise a compound of the formula I or a pharmaceutical^ acceptable acid addition or cationic salt 
thereof and a pharmaceutical^ acceptable carrier. Said pharmaceutical^ acceptable acid addition salts 
include, but are not limited to those with HCI, HBr, HN0 3 . H2SO4, HsPO*. CH3SO3H, p-ChbCcmSOaH, 
CHaC02H, gluconic acid, tartaric acid, maleic acid, and succinic acid. In the case of those compounds of 
the formula I which contain a further basic nitrogen, ft will, of course, be possible to form diacid addition as 
well as monoacid addition salts. Safd pharmaceutically-acceptable cationic salts include, but are not limited 
to those of sodium, potassium, calcium, magnesium, ammonia, N.N'-dibenzylethylenediamine, N-methyl- 
glucamine (meglumine), ethanolamrne, and diethanolamine. 

Tha following reaction schemes illustrate the preparation of the compounds of formula I. For purposes 
of illustrating different methods of preparation, these compounds are subidivided into compounds of formula 
IA and compounds of formula IB. 
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Scheme 1 
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Scheme 3 
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NaBH, 

CeCl* 6H 2 0 
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Compounds of the formula IA, wherein R\ R 2 ( R 3 , X, n and W are as defined above, are typically 
prepared by reacting an ester of the formula III, wherein R 1 , R 2 f R 3 , X, and n are as defined above and R s Is 
p-nitrophenyl, with a compound having the formula NHW, wherein W is as defined above, in a reaction inert 
so solvent Preferred solvents are tetrahydrofuran and p-dioxane. Other suitable solvents are benzene, 1.2 
dimethoxyethane ethane and toluene. Temperature is not critical, e.g. about 0-100* C is satisfactory, with 
ambient temperature being preferable as a matter of convenience. 

As used herein, "reaction inert solvent" refers to a solvent which does not interact with starting 
materials, reagents, intermediates or products in a manner that adversly affects the yield of the desired 
55 product 

The ester of the formula HI is prepared by reacting a compound having formula II, wherein R 1 , R 2 , R 3 , 
. X, and n are as defined above and R* is hydrogen, with a compound of the formula F3CCOOR 5 , wherein R s 
is p-nitrophenyl, j n a reaction Inert solvent. The preferred solvent for this reaction is pyridine. Temperature 
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is not critical, e.g. about 0-1 00 '*C is satisfactory with ^w,^ 

convenience. ' " " KWOluro oe,n 9 pweraoie as a matter of 

Compounds of the formula IB, wherein R 1 R2 R3 y n an ri n ara =»* * 

Compounds of the invention having the formula I. wherein 2 is CON(Me), mav be oreoared in a «i mi | a , 

rstrxr of 01 - • ib < » ~ seeks: 

Compounds of the formula II (the starting material used in Sche.-es 1 and 2) wherein Y is CH,Q ■*-« 
be prepared as described in PCT Application PCT/US87/02745. Compounds of the ^Za I, JnSein 71 
CH 2 or C.H.. may be prepared as shown in part in Scheme 3 and described below 

A compound of the formula V is reacted with trifluoromethanesulfonic anhydride in a reaction in Brt 
JSTlTf V*?T nCB °' a " aCid SCave "9 er - to form a ««H««1 of the ormula V. ££15 

nvrSf?' ^ P J C ' d scaven 9 er ,s triethylamine. though other scavengers such as 4-dimethylamino 
pyndme and pynchne may also be used. The compound of the formula VI so prepared "irnmSZZ 

l;ZTT K°' ^ ,0rmU ' a R ' CHCH2, S-vinyl-S-fluorobenzothiaTole J thTprese^^" 

SS^^^ ? Ch, ° ride ' triethy,amine 3nd W -°-«o'y>Phosphine in a reacL ini oTvent 

preferably d.methylformamide, at a temperature from about 50 to 150*C to oroduee a Mmw , 11B H „, 

LTr"- Te r ratures from 130 - ,S0 ' C are preferred - ^ reac «°° * 

tube and .n a nrtrogen atmosphere. The compound of the formula VII so prepared may be convent to tS 
correspondmg compound of the formula V.«. by reducing it with hydrogen in a reaction ^ert Zem and^n 
the presence of a palladium/carbon catalyst The reaction is preferably carried out a" a orefsure o?? 0 m 

sszzzss: £ Methano1 is - pre,erred so,v ^ ^ -~ = 

formutaX^H y? T"? V " ^ V '" m8y b8 reduCed t0 form - respectively, compounds of the 
formulae IX and IX by reacbng them with sodium borohydride and cerium chloride hexahydrate in a reaction 
solvent preferably methanol, at a temperature from about -78 to 30* C. Temperatures from 25 to 3^c Z 
preferred. The compounds of the formulae IX and X so formed may ^ ^Z xo^rZ^Z 
carboxylic acds of the formula II by hydrolysis with sodium hydroxide in methanol corresponding 

Orel^l^^T.TT 10 ^ Pr6SSUre iS " 0t CfitiCaL *«* » here «*^» noted. 
conven-encL 9 ^ " d ambi8nt PreSSUre is P re,erred « a of 

leuko^nT^TT""^ °nlT^ ' 3,9 USe,U ' 38 inhibit0rS of ^"Poxygenase enzyme and antagonists of 
leukotnene B4. leukotnene C4. leukotriene D4 and leukotriene E4. 

monltllS £ 3CtiVity °' "If compounds of formula 1 ma V be tested as follows. RBt-1 cells, maintained in 

Ss sl ZT^I.p 1 *f d3yS Spinner CU ' ture in Minimum Essa " tial M-um (Eagle) with 
Earls Salts plus 15% Fetal Bovme Serum supplemented with antibiotic/antimycotic solution (GIBCO) The 

, h 1 "" 6 ^ RPM ' 1640 (G,BC0) BBd resus P"*e° in RPMI ,640 plus 1 microM 
3oTr h nnnf JTf ° f1 X 10 ° M A V0,ume of 05 ml °' ,he ce » suspension's incubat* el 
i-S»™ ,?! °' d ™ etn y |su,,oxide solution of drug for 10 minutes. The reaction is started by a 
simultaneous add.tion of 0.005 ml (14Q-arachidonic acid in ethano. and 0.002 ml A23187 in dimethylsulfox- 

2 1ST . C ° tt ^T aon °' 5,0 and ™ microMl res P^ely- After a 5 minute incubation at 30 * C . 
toZZSZHS T? ■ f additi ° n ° f 0,27 m ' • Mton * i to'aceBc acid (100/0.3) and the media is clarified 
inl HpTr 9a i° n " yS ' S ° f th8 Pr0dUCt Pr0fil8 is made by 8 °- 2 ml in i ection o' » a clarified supernatant 
? ; -lu 8 ^P 3 ^ 0 " of radioactive products is effected on a radial PAX CN column (5 mm 10 
aS! 8 ^ 3 S SySt9mS °' aC8tonitrila ^O/acetic acid (0.1%) with a linear acetonitrile gradient from 
35- to 70/4 over 15 m.nutes at 1 ml/minute. Quantitation is accomplished with a Berthold Radioactivity 

cZS 2T1 7 8 bU " Hn int89rat ° r 8nd 8 °- 2 ml " 0W Ce " mixin 9 2 4 ml/mi ""< a 0"""««or (NEN) with 
andThl ^ 9ra K 10 " UnitS ,0f 88Ch Pr ° dUCt 8re CalCul8,ed 38 8 Percentage of total integration units, 

ninttfi T P « ! aV6ra9e COntr °' ,8velS - The f8Sults 8re ex P ressed as " Pe rcent of Control" and are 
plotted vs the log of drug concentration. The ICso values are estimated by graphical inspection. 
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The ability of the compounds of formula I to Compete with radiolabelled LTB4, LTC4, LTD4 and LTE4 
for specific receptor cites on guinea pig lung membranes may be tested as described by Cheng et al 
Biochemical and Biophysical Research Communication, 118, 1, 20-26 (1984). ' 

To evaluate the compounds of the formula (I) in vivo; they are tested by the so-called PAF lethality 
assay procedure: 



Materials: 

Mice: DC1 males, ail approximately the same weight (approximately 26 grams), 12 per group. 
Vehicle for oral drug dosing: EES (5% ethanol, 5% emulphor, 90% saline). Stored at room temperature. 
Drugs: For routine screening at 50 mg/kg, 20 mg drug is dissolved in 4 ml EES, using sonication in a 
sonicator bath or grinding in a Ten Broeck grinder to dissolve drug if necessary. If solubility is still a 
problem, the drug is used as a suspension. 

Vehicle for i.v. Injection: Saline with 2.5 mg/ml Bovine Serum Albumin (BSA, Sigma #A4378) and 0.05 
mg/ml Propranolol (Sigma #P0884). Prepared fresh daily and kept at room temperature. 
Platelet Activating Factor (PAF): A 10 microM stock solution is prepared by dissolving 1 mg PAF 
(Calbiochem #429460) in 0.18 ml ethanol. This is stored at -20* C. and is diluted in vehicle (see above) the 
day of use. The concentration of PAT used is calibrated so that when injected at 0.1 ml/10 grams body 
weight, it will kill approximately 80% of untreated controls. This is usually about 0.028 g/kg (a 1 to 2034 
dilution from stock). The solution is prepared in glass container* and is used with glass syringes to 
minimize surface adhesion by the PAT. It is kept at room temperature. 
Positive Control: Phenidone is used at 25 mg/kg (its approximate ED 50). 



Method: 

45 minutes before PAF injection, mice are treated orally with drug using 0.1 mi/10 grams body weight 
35 to 40 minutes they are placed under a heat lamp to dilate the caudal vein for PAF injection. PAF is 
injected i.v. at 0.1 ml/10 grams body weight, and death follows usually within 30 minutes, rarely after 60 
minutes. Results are expressed as percent mortality as compared to controls. Because the assay appears 
to be sensitive to endogenous catecholamines (i. e M beta agonists protect the mice), propranolol is used to 
overcome this potential problem. It also helps if the mice are acclimated to the room before testing, and if 
room noise and temperature are kept moderate and constant. The heat lamp distance should be calibrated 
so as to permit vasodilation without visible stress to the mice. Fasting the mice should be avoided. 



Variations: 

1 , The time for oral dosing can be changed. 

2. Intravenous drug dosing is possible by coinjecting the drug with PRE in the same volume and vehicle 
as described above. For coinjection, PAF is prepared at twice the desired concentration in saline with BSA 
and propranolol as above, and the drug is prepared at twice the desired concentration in the same vehicle. 
The two preparations are mixed in equal volumes immediately before injection. 

For use in the prevention or treatment of asthma, arthritis, psoriasis, gastrointestinal ulcers, or 
myocardial infarction In a mammal, including man, a compound of the formula I is given in an amount 
effective to treat any one of such diseases, and of about 0.5 to about 50 mg/kg/day, in single or divided 
daily doses. A more preferred dosage range is about 2 to about 20 mg/kg/day, although in particular cases, 
at the discretion of the attending physician, doses outside the broader range may be required. The 
preferred route of administration is generally oral, but parenteral administration (e.g., intramuscular, 
intravenous, intradermal) will be preferred in special cases, e.g., where oral absorption is impaired as by 
disease, or the patient is unable to swallow. The compounds of formula I can also be adminstered topically, 
e.g. to treat psoriasis, or in an aerosol, e.g. to treat asthma. 

The compounds of the present invention are generally administered in the form of pharmaceutical 
compositions comprising at least one of the compounds of the formula I, together with a pharmaceutical^ 
acceptable vehicle or diluent Such compositions are generally formulated in a conventional manner utilizing 
solid or liquid vehicles or diluents as appropriate to the mode of desired administration: for oral administra- 
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Example 1 



10 



is 



20 



25 



fiw^ -ir ^^. . 

ded in one portion and the reaction nZEKEE^^ was ad- 

duenched with water, acidified to pH 3 and extract whh IT, t ! ? 4 ^ 1,18 mixture was 

Mass Spectrum: Calc'd for C 2s H r2 N 2 0sSF. 524.0876. Found. 524.0920. 



Example 2 
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Cis-S^uo^ 



imide 



-2ST SITS 1 £J JS,U&tt* »r — - 



Example 3 



45 



'(2-methylbenzoyl)- 



50 



Example 4 



55 



m^SSST^ "? Tr !j ? " ^ was used instead of 
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Example 5* 



( + )-Cis-3-[[6-[ (5-fluo^ 

benzamide ^~ ■ 



Synthesis was carried out as in example 1, but using 1.7 grams optically pure ( + ) cis-4-nitrophenyi-3-[- 
[6-[(5-fluoro-2-ben20thia2oiyl]methoxyh4.hydroxchroman-3yl.>methyl]ben2date, 410 "milligrams sodium 
hydride and 1.65 grams methanesulfonamide. 187 milligrams of product was obtained. 0 s 33.4* ; c = .005 
in tetrahydrofuran. „ . 



Example 6 



(-hCis-3-[[6-[(5-fluoro-2-benzothiaz^^ 

benzamide ~ ~ — " 



Synthesis was carried out as in example 1, but using 460 milligrams optically pure (-) cis-4-nitrophenyl- 
3-t[6-[(5-fluoro-2.benzothiazolyl]methoxy>4-hydroxychroman-3-y!]methyl]benzoate, 1 .1 8 grams methanesul- 
fonamide and 324 milligrams sodium hydride. 260 milligrams of product was obtained [a D ] = -35 9*; c = 
.005 in tetrahydrofuran. 



Example 7 



Cis-3-[[6-[(5-fluoro-2-benzothiazo)yn 



Synthesis was carried out as in example 1, but using 1.45 grams 5-aminotetrazole monohydrate instead 
of methanesulfonamide, and using 314 milligrams sodium hydride. From 1.17 grams cis-4-nitrophenyl-3-[[6- 
35 [{5-fluoro-2-benzothiazolyl]methoxyH-hydroxychroman-3-yl]methyIJ-benzoate, there was obtained 108 milli- 
grams of product m.p. 166-168* C. 



Example 8 



( + )-Cis-3-[[6-[(5-fluoro-2-benzothia2o^ 

benzamide — 

Synthesis was carried out as in example 1 but using 22. grams benzene sulfonamide instead of 
methanesulfonamide. From 1.07 grams optically pure ( + ) cis-4-nitrophenyl-3-{[6-t(5-fluoro-2-ben20thiazolylh 
methoxy]4-hydroxychroman-3-yl]methyl]benzoate, there was obtained 243 milligrams of product, m.p. 169- 
1 69.5 ' C. [a D ] = +33^';c« .005 in tetrahydrofuran. 



Example 9 



(-)-Cis-3-[[6-[(5-fluoro-2-benzothiaz^ 

benzamide ' 



11 



EP 0 404 440 A2 



Example 10 



10 



20 




™%.]b*nz^ 

« to -65-C. An excess of anhZ S ^it * T* 8 " °' ^ ^ «i 

reaction mixture was then allowed to stTr to rZ torture ,0f 1 minu,e - Th * 

residue was dissolved in ethyl acetate and wL£2 TJt J !n ^ V0 ' at " es were 9va P°'ated and the 
acetate .ayer was then dW^^^^^^E? SOdi r n hydroxi< * S0 '^- The ethyl 
The crude product was recrystallized from nu U SSTSi ^ 7° mi " i9ramS 0< Crude producL 
Mass spectrum: Ca.cu.aL tor cJEKR 5^^^?,^** "* ,93 - m ' C - 



Example 11 



25 



3 o ■u-Sa^^ « « ^nitrchenyl-^s. 

stirring for 5 minutes at O'C VX^«* .' y ^^ ylJben20ate in ^ahydrofuran at 0*C. After 

a "«^P^^^^^ V "« te * * <etrahydrofuran wal 

into the reaction mixture for "5 minutes The IS^JIZ*™* di ™ th y ,a ™ a was bubbled 

and the vo.ati.es were evaporated F£?J£l T ^ t0 ,0 f00m tem P eratu ' e 

- me.hy.ene dichioride/ethy, a'cetate to^ve *5 mg by « — ge. e.uting with 

Mass spectrum: Calculated for C 2 ,H 25 N a O.FS. 492.1505. Found: 493.1504. 



4S 



SO 



Example 12 



nJSSLSi^JSL Tn\^f2- ri b V Si ? 143 9ramS 2 -«e instead o. 
Mass spectrum: Ca.cu.ated for C 28 H 23 N 3 aFS 2 . 547.1009. Founl^cS * & 



Example 13 
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ben2othia2olyl)methoxyH-hydroxychroman-3-yl]methy!]ben2oate. 
There was obtained 170 milligrams of product as a foam. 



Example 14 



Cis-3-[[6[(5-fluoro-2-benzothiazolyl)m^ 
70 benzamide " " " 

Synthesis was carried out as in example 1. but using 2.56 grams 2-amino-4-methoxybenzothiazo!e, and 
using 1.17 grams cis-4-nitrophenyl-3-[[6-[(5-^ 
methyl]benzoate. There was obtained 447 milligrams of product as a foam. 
75 Mass spectrum: Calculated for CasHaaNaOsSF, 462.1213. Found. 462.1209. 



Claims 

20 1 . A compound of the formula 



25 




I 



I 

wherein 

55 R 1 is quinolyl, substituted quinolyl, benzothiazolyl, substituted benzothiazolyl, benzopyrimidinyl, substituted 
benzopyrimidinyl, wherein said substituted quinolyl, substituted benzothiazolyl. and substituted ben- 
zopyrimidinyl are substituted with one or more substituents that are independently selected from the group 
consisting of fluoro, bromo. chloro, phenyl, hydroxy, trifluoromethyl and (C1-C4) alkyl; 
R 2 and R 3 are each H or OH; 

^ YisCHaO.CaHaorCaHi; 
X Is CHa.O.S NH or NR; 
R 7 Is (C1-C4) alkyl; 
n is an integer from 0-3; and 
2 is CONHW or CON(Meh, wherein 

^ W is S0 2 Q, COQ, CSQ or Q, wherein 

Q is hydrogen, phenyl, substituted phenyl, (Ci-C 8 ) alkyl, cycioalkyl, tetrazolyl, pyridyl, 4-methoxyben- 

zothiazolyl or thiazolyl, wherein the foregoing substituted phenyl groups are substituted with 

one or more substituents independently selected from the group consisting of chloro, fluoro and (C1-C4) 

alkoxy; 

50 and the pharmaceutical^ acceptable acid addition and cationic salts thereof. 

2. A compound according to claim 1, wherein R 1 is 5-fluoro 2-benzothiazolyl. 

3. A compound according to claim 2, wherein X is O. 

4. A compound according to claim 3, wherein R 2 is hydrogen.R 3 is hydroxy and n is 1. 

5. A compound according to claim 3, wherein Z is N-phenylsulfonyl carboxamide. 

55 6. A compound according to claim 1, said compound being selected from the group consisting of cis-3- 
[(6-[(5-fluoro-2-benzothiazolyl)methoxy}-4-hy 
. 3-[[6-[5-fluoro-2-benzothiazolyl)methoxyH-hydroxychroman -3-yl]methy!>N-(acetyl)benzamide t cis-3-[[6-{{5- 
fluoro-2-benzothiazolyl)methoxy]4-hydroxych^ cis-3-[[6-[- 
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10 



(WW2-benzothiazolyl)me^ (+Wj . 

Has-3-[[6-[(5-nuoro*2-ben20thia2olvnmethoxv1-4.hv(imvurhrnm a n-'j.wn .....n *. .' .. 1 

benzamide, ojSWlWIuo^^ 

(phenylsulfonyljbenzam.de. W^-3-[[6^^ 

N-(Phenylsulfonyl)^ 

benzam.de, £!£-3-^ 

zam.de £!£- 3 ^t(^oro-2-benzott^ 

benzamide SfWlWuoro^^ 

^onicobnoyl)benzam.de. and cis.3.[[6[(5.fiuoro-2.benzothiazolyl) methoxy]^hydrox y chromL>Wliethylh 
N-(4-methoxy-2-benzothiazolyl)benzamide. 

7. A racemic or optically active compound according to claim 1 having the relative and absolute 
stereochemical formula 



75 



20 



25 




30 



8. A racemic or optically active compound according to claim 1 having the relative and absolute 
stereochemical formula 



35 




40 



9. A pharmaceutical composition comprising a compound as claimed in any of claims 1 to 8 or a 
pharmaceutical^ acceptable salt thereof, together with a pharmaceutical^ acceptable diluent or carrier 
45 10. A compound as claimed in any one of claims 1 to 8 or a pharmaceutical^ acceptable salt thereof 
for use in medicine. 

11. The use of a compound as claimed in any one of claims 1 to 8. or of a pharmaceutical acceptable 
salt thereof, for the manufacture of a medicament for the treatment or prevention of asthma, arthritis, 
psonasis, gastrointestinal ulcers, myocardial infarction, stroke or irritable bowel disease. 

50 

CLAIMS FOR THE FOLLOWING CONTRACTING STATES: ES. GR 
1. A process for making compound of the formula 
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wherein 

FP is quinolyl, substituted quinolyl, benzothiazolyl, substituted benzothiazolyl, benzopyrimidinyl, substituted 
J5 benzopyrimidinyl, wherein said substituted quinolyl, substituted benzothiazolyl, and substituted ben- 
zopyrimidinyl are substituted with one or more substituents that are independently selected from the group 
consisting of fluoro, bromo, chloro, phenyl, hydroxy, trifluoromethyl and (C1-C4) alkyl; 
R 2 and R 3 are each H oc OH; 
Y is CH 2 0, or C2H2 or C2H4; 
20 X is CH 2 ,0,S. NH or NR; 
R 7 is (Ci-Ci) alkyl; 
n is an integer from f>3; and 
2 is CONHW or CON(Me) 2 , wherein 
W is S0 2 Q. COQ, CSQ or Q, wherein 
25 Q is hydrogen, phenyl, substituted phenyl, (Ci-C 8 ) alkyl, cycloalkyl, tetrazolyl, pyridyl, 4-methoxyben- 
zothiazolyl or thiazolyl, wherein the foregoing substituted phenyl groups are substituted with 
one or more substituents independently selected from the group consisting of chloro, fluoro and (C1-C4.) 
alkoxy; 

said process comprising reacting a compound of the formula 




(III) 



40 



wherein X, Y, R\ R 2 , R 3 and n are as defined above and R 5 is p-nitrophenyl, with a compound of the 
formula NH 2 W, wherein W is as defined above, in a reaction inert solvent 

2. A process according to claim 1, wherein said solvent is tetrahydrofuran. p-dioxane, benzene, 1,2- 
45 dlmethoxyethane and toluene, and the reaction run at a temperature from about 0* C to about 100* C. 

3. A process according to claim 1, wherein said compound of the formula III is prepared by reacting a 
compound of the formula 



50 



65 




(ID 
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^JS? R l' R * R3, Yl X and n are as defined above a "d R 4 is hydrogen with a comoounrf n , , 
F,CCOOR*. wherein R* is p-nitrophenyl, in a reaction inert solvent P ° f the ,0fmula 

4. a process according to claim 3. wherein the preparation of said compound of formula III is carriPH 
out us.ng pynd.ne a a solvent at a temperature from about 0* C to about 100 " C 
s 5. A process for making a compound of the formula 



JO 



is 




(I) 



20 



25 



30 



35 



wherein 

R- is quinolyl. substituted quinolyl. benzothiazolyl. substituted benzothiazolyl. benzopyrimidinyl substituted 
benzopyr.m.d.nyl. wherein said substituted quinolyl. substituted benzothiazolyl. and iSfiSHIS 
zopynm,d.nyl are substituted with one or more substituents that are independently seteaeTfrol^ ™ 
cons,sting of fluoro. bromo. chloro. phenyl, hydroxy, trifluoromethy. and (C -cTal kyl 9 
R- and R 3 are each H or OH: ».-v*/«wyi. 

Y is CH 2 0. CsKz or CsH*; 

X is CHaO. S. NH or NR; 

R 7 is(Ci-C*)alkyl; 

n is an integer from 0-3; and 

Z is CONHQ, wherein 

SiLl?Tir SUbStttUt9d ^ (C, " C8) a,kyl ' CyC,0a,ky, • ***** «™thoxybenzothiazolyl or 
S y „Ln« , f I 01 ! 90 '" 9 SUbStitUt8d pheny ' groups are substituted ™ or more substituente 
mdependently selected from the group consisting of chloro. fluoro and (C-C) alkoxy: Jw«S2 
compnsing reacting a compound of the formula P 




(IV) 



C00C0 2 R c 



50 



USq "wne'^O^ « 1^1" T def,n8d 38 ^ and * iS iSObutyl ' wi,h a °< ** ^mula 

wherein Q Is as defined above, in a reaction inert solvent. 

6. A process for making a compound of the formula 



55 
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wherein 

R 1 is quinolyl. substituted quinolyl, benzothiazolyl. substituted benzothiazolyl. benzopyrimidinyl, substituted 

benzopyrimidinyl, wherein said substituted quinolyl. substituted benzothiazolyl, and substituted ben- 
is zopyrimidinyl are substituted with one or more substituents that are independently selected from the group 

consisting of fluoro, bromo, chloro, phenyl, hydroxy, trifiuoromethyl and (C1-C4) alkyl; 

R 2 and R 3 are each R or OH; 

Y is CH 2 0. C2H2 or C2H4; 

X is CH 2 ,O.S, NH or NR; 
20 R 7 is (C-C*) alkyl; 

n is an integer from 0-3; and 

2 is CONHQ. wherein 

Q is hydrogen, phenyl, substituted phenyl. (Ci-C 8 ) alkyl. cycloalkyl. tetrazolyl. 4-methoxybenzothiazoiyl or 
thiazolyl. wherein the foregoing substituted phenyl groups are substituted with one or more substituents 
25 independently selected from the group consisting of chloro. fluoro and (Ci-C*) alkoxy; said process 
comprising reacting a compound of the formula 




(ID 



wherein R 1 . R 2 , R 3 , X, Y and n are as defined above and R* is hydrogen, with a compound of the formula 
40 R 6 COOCI, wherein R 6 is isobutyl, in a reaction inert solvent and then adding a compound of the formula 
NH 2 Q wherein Q is as defined above, to the reaction mixture. 

7. A process according to claim 6, wherein the reaction between said compound of formula II and 
R 6 COOCI is conducted in the presence of a base. 

8. A process according to any of claims 5 to 7, wherein said reaction inert solvent is tetrahydrofuran. 
<5 9. A process according to claim 7, wherein said base "a triethylamine. 

10. A process according to any of claim 5 to7 f wherein said process is carried out it a temperature from 
about 0* C to about 30* C. 
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